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Cbj ective 



To offer a high-quality hair sharr.poc cos«=csi:isr. t.-.at .-.as 



W 



* v- s - - * - ever. 

:.^w -=CJ.v^ 

hen dried, and is sof- to -he _cuch. 



. . . „ . 3 -.;^ d^e~ not leave hair s:;.:, 

excellent fee^. aunr.g cr-=n.n- , 



Xeans 

* conocsition chat contains (A) at lease one ar.ior.ic 

-^a-tanc used as a surfactant, ar.d (3) a rweroxo-ecuiar 
s-bstance havina cationic croups, where the average partic.e 

c „-^*ra-P nrod"ced uocr. diluting the liquic. is 

dianeter of tne precipitate proc-ce- 

20 



!0 ui cr less 5 rr.in after dilution. 



A hair sr.arr.ooo ccxposition, characterized by containing (A) 
at least one anionic surfactant used as a surfactant, and (3) a 
Ts—o-ro-'ecular substance having cationic groups, where the 
average oarticle diameter cf the precipitate produced when the 
•icuid is diluted is 20 nrr, cr less 5 mir. after dilution. 



(0001) 



The present invention concerns a high-quality hair shampoo 
composition that provides excellent feel during brushing, does 
not leave hair stiff, even when dried, zy.'i _r s--t ~~- tr.e ■ 



(0002) 



Prior art 



Feel during brushing and after drying are the nose inporta 
performance considerations for consumers of shampoos, rinses or 
shampoos that have treatment effects. When macromoiecuiar 
substances having cationic groups are used in compositions that 
contain blended anionic surfactants, a precipitate is producec 
when the original solution is diluted. It is a well-toowr. fact 
that a precipitate is produced in this same manner when hair is 
cleaned, and that washing performar.ee is enhanced when hair is 
washed because this precipitate is adsorbed onto the hair. 
However, a composition has not yet been offered that adequately 
responds to the demands of the consumer from the standpoint of 
stiffness and softness during drying, which is another importan 
performance consideration. 



1 



(0003) 

Problems to be solved by "he inversion 

Consequently, the objective cf the present invention is tc 
offer a high-quality hair shampoo composition that car. provide 
ce^'cr-ar.ce parameters chat are rr.cst impcr zar.t ~c tr.e consumer, 
e.g. excellent feel during brushing, lack cf stiffness when hair 
is cry, and a soft feel to the touch. 

(0C04) 

Means tc solve the problems 

The inventors of the present invention carried out 
cams taking investigations towards a solution to the problems 
described above, and perfected the present invention upon 
discovering that excellent feel during brushing, a lack of 
stiffness when hair is dried, and an excellent soft feel to the 
touch are produced when a hair shampoo composition contains at 
least cr.e anionic surfactant and a macromoiecular substance 
■-av;r. g cationic groups, where the average . particle diameter of 
zhe precipitate produced upon diluting said hair shampoo 
composition is 20 \im or less 5 min after dilution. 

'0005} 

Specifically, the present invention offers a hair shampoo 
composition, characterized by containing (A) at least one anionic 
surfactant used as a surfactant, and (3) a macromoiecular 



substance having cation. c groups, wr.e.e & 

diameter of the precipitate produced upon diluting tne -iquic is 
20 um or less 5 min after dilution. 

(0C06) 

Mode of imp 1 err.e r. t a t i or. of the invention 

The present invention is described in detail below, hut tne 
present invention is not United tc the content of the 
descriptions presented below. A critical feature of the present 
inventicn is that it contains at least one anionic surfactant anc 
a rr.acromolecular substance that contains cat ionic groups, where 
the average particle diameter of the precipitate obtained upon 
diluting the liquid is 2 0 \in or less 5 mir. after oi .ution. 



:ooo7; 
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The anionic surfactant that is used as the (A) component is 
rdinarily blended in the composition at about 1-50 wt%, with 
about 5-30 wt% being preferred. One type of surfactant or a 
combination of different surfactants can be blended in the 
composition. The anionic surfactant is an essential component of 
the" present invention, and any combination can be used, provided 
that the average particle diameter of the precipitate that is 
produced upon diluting the liquid is net outside the range cf 20 



(0C06) 

The following" cc-pcur.ds are provided as examples cf 
effective ar.ior.ic surfactants. 

1] The sulfonic acids expressed by General "orrtula I ce.ow: 

R. ir. Ger.eral Forxuia 1 denotes a C a . :: aikyl croup, alkenyl croup 
cr hydroxyalkyl group, where said alkenyl croup includes 
a-clefins, vinylidenes or inner olefin alkenyls', M. denotes a 
hydrogen atcx cr a cation derived fron a base that is used to 
neutralize -the sulfonic acid, where said cation includes, m 
addition tc alkali netal ions and alkaline earth r.etal ions, 
cations that are forced by basic arrJ.no acids cr arises, sucn as 
alkvi -substituted ammonium ions cr hydrcxyalkyl -substituted 
anT.cn iuT. ions . 

{ Z 0 C S ) 

Specific examples of sulfonates expressed by General 
"c—.ula I are various oc-olefin sulfonate salts (AOS salts) and . 
taraffin sulfonates. 



(0010) 



2) The ether sulfates expressed by General Formula II below: 
Structure 1 

R^R.-O-^O-SO.M. (II) 

In General Formula II, p denotes integers of -, .: : -e::otes a 
C,.- : alkyl or an alkylphenyl having a C 5 . : c alkyl group, anc R 3 
denotes a C-_ 3 alkyiene group. In addition, denotes a hydrogen 
ion or a cation derived from a base that is used to neutralize 
che ether sulfate, where said cation includes, 'in addition to 
alkali metal ions and alkaline earth metal ions, cations that are 
formed by basic amino acids or amines, such as alky. -suost- tut ed 
ammonium ions and hydrcxyalkyl- substituted ammonium ions. 

(0011) 

Specific examples of the ether sulfates expressed by General 
Formula II include polyoxyethylene (p=3) lauryl ether sulfate or 
C-. :3 aliphatic alcohol oxyethylene ether sulfates. It is 
^referable for these substances to have the form of sodium, 
potassium or alkanolamine salts. A particularly desirable example 
cf an ether sulfate expressed by General Formula II is the sodium 
salt cf polyoxyethylene (p=3) lauryl ether sulfate. 



C0I2) 



2) The X-acylglutamic acid or salt thereof expressed by Ger.era. 
Formula III below: 



Structure 2 



M.O-C-CK.-CH.-CH-C-OM, 

I I I 

O N H O 

I 

R 4 -C=0 



(III) 



p. in General Formula Z1Z denotes a C 9 . :1 alkyl group, alkenyl 
croup or hydroxyalkyl group, and M 3 and iM 4 can be the same or 
different and denote hydrogen atoms or cations derived from bases 
that are used in neutralizing the N-acylglutamic acid, where said 
cations include alkali metal ions, alkaline earth metal ions, or 
cations formed by basic amino acids or amines, such as 
aLkyl -substituted ammonium ions, hydroxyalkyl -substituted 
ammonium ions and other substituted ammonium ions. 



C013) 

Specific examples of the N-acylgiutamic acids expressed by 
3er.eral Formula III include N-iauroyi glutamic acid, 
N-mvristoylgiutamic acid, N-palmitoylglutamic acid and other 
M-acvlgiutamic acids or mixtures thereof; or monoethanolamine , 
ciethanolamine , triethanolamine , and sodium or potassium- salts of 
the aforementioned N- acyl glutamic acids. 



(0014) 

4) N-acyl-N-alkylamino acids cr N-acylamino acids and salts 
thereof expressed by General Formula IV below: 

Structure 3 



R t -C-N— (CH,>q-C-OM» 
OR. 0 



CIV) 



In General Formula IV, q denotes 1 or 2, R 5 denotes a C,.. ? aikyl 
group, alkenyl group or hydroxyaikyi group, R s denotes a hydrogen 
atom or C x .< aikyl croup. M 5 denotes a hydrogen atom or a cation 
derived from a base that is used to neutralize the ccmpcunc 
expressed by General Formula IV, where said cation includes 
alkali metal ions, alkaline earth metal ions, and ammonium ions, 
as well as cations formed by basic amino acids or amines, such as 
aikyl -substituted ammonium ions or hydroxyaikyi -substi tutec 
ammonium ions . 



(001=) 



Specific examples of compounds expressed by General Formula 
:v include N- lauroyl -N-ethylgiycine , 
N- lauroyl -N-iscpropylgiycine, N- lauroyl s arc c sine , 
N'-palmitoylsarcosine, N-laurcyl-N- methyl -(3 -alanine, 
v- lauroyl -N-ethyi-P-alanine, N-myristoyl -p -alanine , 



N'-palmitcyl-p- alanine; mixtures cf the aforexencicr.ee ccmpcunds; 
and monoethanclamir.e, diethar.cl amine, triethanclamine , sodium cr 
potassium salts of the aforementioned coir.pour.ds . 

(CC1S) 

5} Acyimethyl taurine salts expressed by General Formula V 
below : 

Structure 4 

R,-C-N-CH I -CK,-SO,M. 
O CH, 



? M in General Formula V denotes a C,. :7 alkyl group, alker.yl group 
cr hydroxyalkyl group, M s denotes a hydrogen atom or a cation 
derived from a base that is used to neutralize the taurine, where 
said cation includes alkali metal ions, alkaline earth metal 
icr.s, and ammonium ions, as well as cations formed by basic amino 
acids cr amines, such as alkyl - substituted ammonium ions or 
hydroxyalkyl - substituted ammonium ions. 

{0017) 

A specific example cf a compound expressed by General 
Formula V is N-cccoylmethyl taurine sodium salt. 



JC01S)" 

€) The sulfcsuccinic acid compounds expressed by Genera! 
Formula VI below: 



Structure s 



o o 

R.-C-CK-CK.-C-OM. (VI) 
I 

S 0,M, 



:r. General Formula VI, R 9 denotes a substituent represented by a 
or b below, and M, and M a can be the same or different, denoting 
hydrogen atoms or cations derived from a base that is used to 
neutralize the compound expressed by General Formula VI, wnere 
said cation includes alkali metal ions, alkaline earth metal 
ions, and ammonium ions, as well as cations formed by basic ammo 
acids or amines such as alkyl -substitusd ammonium ions or 
hycrcxyalkyl- substituted ammonium ions. 

1C013) 

Structure 5 



a :R,-0-f-CH«-CK-0^- 

L L J- 



b : R u -C-NK-rCK,-CH-0 V 
O L L J v 



In substituent (a) above, R, derates a C e . :2 alkyi group, alkenyl 
croup cr hydroxyaikyl group, R i0 denotes a hydrogen a:cs or 
rr.ethyi group ar.d u denotes integers of 10-20 . Ir. addition, R.. in 
substituent (b) denotes a C,. s , alkyi group, .alkenyl group or 
hydroxyaikyl group, R :2 denotes a hydrogen atom or methyl group 
and v denotes integers of 0-20. A specific example of the 
-expound expressed by General Formula VI is di sodium 
pclycxyethylene lauryisuif osuccinic acid. 



(0020) 



7) The sulfosuccinic acid- type compounds expressed by General 
Formula VII below: 

Structure 7 



c o 

R,-C-CH,-CE-C-OM. (V:i) 
I 

SO,M. 



The compounds expressed by General Formula VII' are ccnpour.es 
having the same structures as the compounds expressed by. General 
Formula VI, with the exception that the location of the S0,M, 
substituent is different. 

(0021) 

8} The alkyloylalkyl taurine type cor.pcur.ds expressed by Fcrnula 
VIII below; 

Structure S 

I 

R.CO-N-CK.CH.SO.M. (VIII) 



In General Formula VIII. K 9 denotes a C,. :9 alkyl group, alkenyi 
group cr hydroxyaikyi group, R :3 denotes a lever alky! group wit: 
an average carbon number of 1-3 and M 9 denotes an alkali cecal, 
alkaline earth metal cr organic amine. 



(0022) 



3) The ether carboxylic acid cotr.pour.ds expressed by General 
Formula IX below: 



R ll O(CHaCH.O)-COOMi. 



(IX) 



■n General Formula IX, R :: denotes a C 1D .„ alkyl group or aikenyl 
group, tn denotes 2-15 and M :0 denotes an alkali metal, alkaline 
earth metal, ammonium cr organic ammonium. 

10023) 

The following compounds are provided as examples of 
macrorr.olecuiar substances that include cationic groups, which are 
used as component (B) . These macromolecuiar substances can be 
used individually or in combinations" of 2 or more. The blend 
amounts, have no specific restrictions, but 0.01-2.0 wt% is 
-referred. The names of said compounds are those used by the 
Cosmetic, Toiletry and Fragrance Association, and are names that 
are defined in the CTFA Cosmetic Ingredient Dictionary published 
by this group in 1982, or in the 1995 supplement. 



(0024) 



Examples of useful macromciecular substances for the 
composition of the present invention include polycuaternium- ; 
polyquaternium-2 , poiyquaternium-3 , polycuaternium- 4 , 
um-5, polycuaternium- € , polycuaternium- 7 , 
um-S, polycuaternium- 9, polycuaternium- 10 , 



po-vquatern 
ooivcuatem 



polycuaternium- II, polycuaternium- 12 , poiyquaterr.ium- 13 



pclyquatern 
polyquaterr. 
po 1 y qu ate m 



uir.- 14 , polycuaternium- 15 , poiyquaterr.ium- IS 
urn- 17 , polycuaternium- 1 8 , polyquat e mi urn- 1 S , 
um-20 , polycuaternium- 2 2 , poiyquaterr.ium- 24 
polyquaterr.ium-27, polycuaternium- 2 5 , poiyquaterr.ium- 2 2 
pclyquaternium-30, polycuaternium- 3 1 , polycuaternium- 32 
poIyquaterr.ium-33, polycuaternium- 3 4 , polyquaterr.ium-35 , 
polyquaternium-36, polyquaterniux-3 7 , polycuaternium-3 9 , 
polyquaternium-42, polyquaternium-43 , poiyquaterr.ium- 44 and 
fixtures of these compounds. In addition, guar 
hydrcxypropyltrimethyl ammonium ha 1 ices are also useful. 



(C025) 

Of these macromoiecular substances, particularly appropriate 
substances are those wherein the cation, group contained m the 
macromciecular substance is a trimethyl quaternary ammonium. 
Specific examples are polycuaterr.ium- 7 , polycuaterr.ium- 10 , 
pclyquatemium-ll, polyquaternium-22 , polyquaterr.ium-3S , 
coiyquaternium-44 and guar -hydroxypropyl trimethyl ammonium halide. 



(C02S) 



The hair sharaoo cosmos it ions that are fcrxed frox these 
xacroxoiecuiar substances ar.d the af orerr.enticr.ee a-icnic 
surfactants generate a precipitate when they are diluted from 
their original solutions, and the average particle diaxeter of 
this precipitate xust be 20 jit. or less. If the average particle 
diaxeter of the precipitate exceeds 20 pen. it will not be 
ccssibie to achieve the desired effects of Che present invention 
"(good feel during brushing, lack of stiffness when dry and 
softness) . 

!0C27) 

There are no particular restrictions on.- the dilution ratio 
when diluting the hair shampoo composition of the present 
invention. In the process wherein said composition is applied to 
the hair, lathered and washed, the starting liquid of said 
corsesition is diluted, and precipitate is generated, but it is 
excrexely critical that the average particle diameter of this 
crecioitate be 20 ux or less 5 nin after . dilution. In general, a 
"dilution ratio of 2-50x with respect to the starting liquid is 
envisioned. Precipitate is generated at any ratio within this 
range, and it is necessary that the average particle diameter of 
the orecipitate be 2 0 pirn or less after S xin. 



!028) 



With regard to pearl-gloss compositions or compositions 
:cntaining blended emulsifiers or dispersants, testing can be 



carried cut after eliminating suspended wtcer fror. the system by 
pressure filtration. The presence cf this suspended matter in the 
system will not cause the effects to vary. Silicon, derivatives 
such as dimethyipolysiloxane or oil components are reeved from 
the present invention when present in the original .icutc c: saic 
composition. This is because the precipitate that is generates, 
upon dilution as described in the present invention is not 
visibly present in the starting liquid. 

(C02S) 

In addition to the afcrer.enticr.ee two essential ccr.pcr.er.ts , 
icnowr. blend agents that are blended in conventional hair shanpoo 
compositions can be blended, as necessary in the hair shampoo 
comocsition of the present invention in ranges in whicn 
attainment of the objectives of the present invention is not 
impeded. 

(0030) 

Examples of blend agents that can be blended as^ necessary ir. 
-he shampoo composition of the present invention include 
alkylbetaine, amidopropylbetair.e, iraidazoiir.ium betaine, 
sulfobetaine, phosphobetaine, and amidobetair.e amphipathic 
surfactants and other amphipathic surfactants; 
alityltrimethyiammoniu* salts and other cationic surfactants; 
coconut oil fatty acid alkanoyl amides, sucrose fatty acta ^ 
esters, alkylglycosides, methylciycoside fatty acic esters ar.a 

-cricnic surfactants; dimethyipolysiloxane and other 
s-:--xa-.e derivatives, emulsions thereof, or agents for improving 



feei, such as vegetable ciis; polycls, i -organic salts, crgan-c 
salts and czher solubilizers ; 2 , 6 -di - t -butyl -?-cresol (SKT) , 
a-tccc?herols ar.d other antioxidants; hydrcxyethyl cellulose and 
ether thickeners; ethane I, hexyler.e glycol ar.d other viscosity 
reducers; cxybenzene ar.d other ultraviolet absorbers, protein 
derivatives, vegetable matter extracts and other moisturizers; 
ciroctcr.e olamir.e, zinc piriticne and other anti -dandruff agents; 
benzoic acid and salts thereof, paraoxybenzoic acid derivatives, 
keson [transliteration] CG and other preservatives; citric acid, 
triethanolamine and other pH adjusters; ethylene glycol di- fatty 
acid esters and other pearling agents; acrylic acid-based 
xacrcnolecular substances and other dispersion/ suspension agents ; 
dyes ; and fragrances . 

(0031) 



Application examples 

The oreser.t invention is described in additional detail 
beicw using application examples, but the present invention is 
net limited to these application examples. The various evaluati 
methods are described below in advance of the application 
examcle . 



i 3 0 3 2 J 

The hair shampoo compositions having the compositions shown 
in Tables I and II were manufactured by a common method, and each 
was then evaluated in terms of the particle diameter of the 
insoluble matter that precipitated during dilution, the 



- G 



conditioning effects with respect tc hair, the feel curing . 
brushing and the feel -after hair drying. The evaluative methods 
and standards indicated below were used. 

(0023) 

Precipitation cf insoluble r.a::er and particle diameter 
measurement 

The shampoo was diluted 2-50x, and the presence cf 
cloudiness or insoluble natter that precipitated as sediment 
observed visually. After 5 min, the particle diameter was 
measured using an automatic centrifugal particle diameter 
measurement device (Koriba Seisakuio CAPA-500) . 
Precipitation 

00: Large amount of precipitate 
O: Fairly large amount of precipitate 
A: Slight precipitation observed 
X: No precipitation 

(0024) 

Conditioning effects, feel during crushing, ■ feel after drying 

10. exoert panelist's washed their hair using each of the shampoo 
compositions, and the condition effects, suppleness, sleekness 
and stickiness were evaluated according to the standards 
presented below. 



Conditioning effects 



00: Extremely soft 

0: Fairly soft, not squeaky 

A: Inferior softr.ess, somewhat squeaky 

X: No softness, extremely squeaky 

Sleekness/stickiness 

00: sleek, not sticky 

C : Sleek, almost no stickiness 

A: sleek, seme stickiness 

X: sleek, very sticky 

Stiffness when cry 

00: No stiffness 

0: Almost no stiffness 

A: Somewhat stiff 

X: Extremely stiff 

Suppleness when dry 

CO: Extremely supple 

0: "airly supple 

X: Poor suppleness 

::C35) 

-.oc 1 ic3.ti.ion Example 1 

The shampoo composition having the composition shown in 
Table I was manufactured according to a common method, and was 
evaluated according to the various parameters described above. 
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Table I 

Folycxyethyiene (3) lauryl ether sodium sulfate 15 % 

Laurie acid amide propylene betair.e => % 

0- (2 -hydroxy- 3- (trimethylarnmcnium) propyl ) 

-hydrcxyethylceilosolve chloride*" C . * 

Dimethyldiailyiamnonium chloride/acrylic 

acid copolymer" 2 °-~ ■ 

Sodium chloriae 

F racr=r.ce 0.2% 
Citric acic ** " 

Water 77. S % 

Note: *1: ?olycuaternium-lC {Polymer JR, manuf acturea oy -CO 

*2: Polyquaternium-2 2 (Makotc [transliteration] 2 S C , 
manufactured by Calgon) 



(0037) 



The compositions of Application Example 1 had an average 
oarticle diameter of 10 after 5 min when diluted 10X. The 
evaluations carried out according to the af orexentioned standards 
for each of the parameters above were 00, and the composition had 
excellent orooerties - pertaining to conditioning effects, 
sleekness." stickiness, stiffness after drying and suppleness. 



(0035) 

Application Example 2 

The shax.pco composition having the composition shewn in 
Table II was manuf actured according to a cot- or. method, and was 
evaluated according to the various psr=-eters described above. 

(0C39) 
Table II 



Pclyoxyethylene (3) sodium lauryl acetate 


10 




% 


Coconut oil fatty acid diethanolamide 


i 




% 


Di methyl di ally 1 chl or ide/ aery 1 amide copolymer* 2 


0. 


o 


% 


Ethylene glycol distearate 




0 


% 


?irocrone olanine 


'0. 


7 


% 


Fragrance 


0 . 


5 


% 


C' trie acid 


0. 


3 


% 


Water 


82. 


9 


% 


\ T ~te: *3 : roiycuaternium-7 (Calccr. , Makoto [transii 


teration 


■ ] 


550 



'(C04C) 

The composition of Application Exar.pl e 2 had an average 
particle diameter of 8 um after 5 min when diluted 5x. The 
evaluations carried out according to the aforementioned standards 
for each of the parameters above was 00, and the composition had 
excellent properties pertaining to conditioning effects, 
sleekness, stickiness, stiffness after drying and suppleness. 



(0041)- 



Comparative example 

The shampoo composition having the composition shown in 
Table III was- manuf ac:ured according to a common method, and w 
evaluated according to the various parameters described above . 

(0042) 
Table III 



Pclycxyethylene (3) iauryl ether sodium sulfate 

Laurie acid amide propyl betaine 

0- (2 -hydroxy- 3- ( tr imethylammonium) propyl ) 

-hvdroxy ethyl cellulose chloride' 1 

Sodium, chloride 

Fragrance 

Citric acid 

Water 



% 
% 



1.0 % 

- 0.5 % 

0.1 % 

77 . 9 % 



(0043) 

The composition of Comparative Example 3 had an average 
particle diameter of 20 urn or greater after 5 min when dilutee 
lOx, and although the evaluation was 00 for the conditioning 
effects, the evaluation of A was made with respect to sleekness 
stickiness and stiffness when cry. The evaluation for the 
suppleness when dry was X. 



(0044) 



Effect of the invention 

The hair shampoo composition of the present invention 
contains (A) at least cne anionic surfactant as a suriactant ano 
[3) a r.acrcr.ciecular compound containing caticnic groups, where 
the average particle ciaxeter cf the precipitate that 
crecioitates upon diluting the liquid is 20 u:?. cr less 5 r.m 
after dilution. As a result, excellent feel when brushing, 
excellent suppleness, and a lack of stiffness when hair is cry, 
can be obtained. 



